12                                    HEAT TREATMENT OF

all such points of incipient solidification is UV, known to slope downward
in case the solid solution separating out has a lower concentration in X
than that in the molten mass. Since all the elements which enter into
the composition of low carbon machine steels form solid solutions in iron
with the just mentioned characteristic, this investigation can be restricted
to the case where curve UV slopes downward with increase in the con-
centration of X in the alloy.

All the points in the same diagram representing the temperature of
the end of crystallization of the various alloys with increasing concentra-
tions of the element X form a curve U'Z located entirely underneath the
first curve UV. As already observed, the point Uf corresponds to the
temperature of completed solidification of the alloy of iron containing a
constant amount of the other elements in their usual proportions with the
exception of the element X, which has a concentration of zero. Again it
is true that this second curve has a downward slope when the concentra-
tion of the element -X" increases.

The position of the curve U'Z, as shall be seen, changes noticeably
with variation in the velocity of cooling during crystallization of the
metallic mass. We shall also see directly that these perturbations in the
position of line U'Z are due to variations in the extent of the diffusion of
each component throughout the mixed crystals and between them and the
molten mass. Now, these variations in cooling velocity cast a simulta-
neous reflection in the amount of diffusion for all the elements alloyed
with the iron as well as the element X. The same speed of cooling which
even in the absence of the element X would cause the point Uf to change
a certain amount adds its influence to the displacement of U' caused by
the element X, thus modifying the latter considerably.

For sake of simplicity we will not consider these last variations for the
time being. This we can do, for example, by limiting the present dis-
cussion to the system in which only one element, X, is alloyed to pure iron.
It is evident that in such case the two points U and U' will coincide in
one, that one being the point of crystallization (and of fusion) of pure
iron. This case is sketched in Fig. 2, and to this we shall now confine
our attention.

11. Although, as already mentioned, the reader is considered to be
familiar with the mechanism of the formation of solid solutions and of the
subsequent segregation of the secondary constituents from them, never-
theless now I deem it advisable to make an exception to the plan of the
book in presenting this first equilibrium diagram. It is the fundamental
basis for the arguments which I propose to develop later. It should
also be developed or synthesized in a way which will simplify and clarify
further applications of these general principles to the various practical
cases.

In Fig. 2 therefore, let us consider an alloy in which the element X